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MECHATRONIC PROJECT OF A ROVER APPLIED TO SOIL ANALISYS USING LIBS TECHNOLOGY 
PART 1
Abstract: .QRZOHGJHRIWKHFRPSRVLWLRQRIWKHVRLOLQDJULFXOWXUHLVRQHRIWKHLPSRUWDQWYDULDEOHVWREHFRQVLGHUHG
LQSUHFLVLRQDJULFXOWXUH3$FXUUHQWO\FROOHFWLQJGDWDRQVRLOFRPSRVLWLRQLVGRQHPDQXDOO\RUZLWKWKHVXSSRUWRI
VHPLPHFKDQL]HGLPSOHPHQWV7KLVSDSHUSUHVHQWVWKHGHYHORSPHQWRIDURERWURYHUW\SHH[SORUHUWRVXSSRUWGDWD
FROOHFWLRQRIVRLOFRPSRVLWLRQLQSHUHQQLDOFURSVDOORZLQJWKHLQFUHDVHRIWKHQXPEHURIVDPSOHVWREHFROOHFWHG
WKDQNVWR/,%6WHFKQRORJ\WKHDFURQ\P/DVHU,QGXFHG%UHDNGRZQ6SHFWURPHWU\LWLVKRSHGWKDWWKLVWHFKQRORJ\
LVHPEHGGHGLQWKHURYHUVRLWLVGHVLJQHGDFFRUGLQJWRWKHQHHGVRIWKH/,%6V\VWHP7KHroverYHKLFOHSURWRW\SH
ZDVGHYHORSHGIURPWKHPHFKDWURQLFGHVLJQPHWKRGRORJ\GHYHORSLQJNLQHPDWLFDQGG\QDPLFPRGHOVWKDWIRUPHG
WKHEDVLVIRUPHFKDQLFDODQGHOHFWURQLFFRPSRQHQWV7KLVLVD¿UVWSURWRW\SHWKDWVHUYHVDVDWHVWSODWIRUPIRUIXWXUH
DGYDQFHVLQWKH¿HOG
Keywords: URYHU/,%6PHFKDWURQLFSURMHFWDJULFXOWXUHGDWDSUHFLVLRQDJULFXOWXUH
1. Introdução
'HDFRUGRFRPRHVWXGR³3HUVSHFWLYDVGH3RSXODomR0XQGLDO´GLYXOJDGRSHOD218*UHHQHWDO 
HPMXQKRGHDSRSXODomRPXQGLDODWLQJLXELOK}HVGHSHVVRDVHDVSURMHo}HVPRVWUDPTXHHODGHYHFUHVFHU
HPWRUQRGHHDWLQJLUDPDUFDGHELOK}HVGHKDELWDQWHVDWp'HYLGRjQHFHVVLGDGHGHVXSULUDGHPDQGD
DOLPHQWDUSRSXODFLRQDOH[LJHVHGRVHWRUDJURLQGXVWULDODEXVFDSRUPDLRUSURGXWLYLGDGHHH¿FLrQFLD8PDGDV
IRUPDVpDWUDYpVGRHPSUHJRGHIHUWLOL]DQWHVFRPSRVWRVGHRULJHPRUJkQLFDRXLQRUJkQLFDUHVSRQViYHLVSRUUHSRU
RVSULQFLSDLVQXWULHQWHVQHFHVViULRVjSODQWD1RFRQWH[WREUDVLOHLURRVIHUWLOL]DQWHVUHSUHVHQWDPXPDVLJQL¿FD-
WLYDIDWLDGRFXVWRWRWDOGDSURGXomRSRGHQGRFKHJDUDHPXPDFXOWXUDGHVRMDVHJXQGRD&RQIHGHUDomRGD
$JULFXOWXUDH3HFXiULDGR%UDVLO$OpPGLVVRVmRLQVXPRVIRUWHPHQWHGHSHQGHQWHVGHLPSRUWDomRDSHQDVFHUFD
GHpSURGX]LGRQR%UDVLO
1HVVHFHQiULRXPDSURSRVWDSDUDDXPHQWDUDH¿FLrQFLDQRXVRGHIHUWLOL]DQWHVQRVFDPSRVEUDVLOHLURVpD
FULDomRGHXPPDSDGHQXWULHQWHVGHSODQWDo}HVGHWDOIRUPDTXHVDEHQGRDVQHFHVVLGDGHVGDTXHOHORFDOHVSHFt¿-
FRVHMDSRVVtYHOID]HUXPDDGXEDomR³SHUVRQDOL]DGD´GHWDOPRGRTXHWRGDVDVSODQWDVWHQKDPDPHOKRUFRQGLomR
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SRVVtYHOGHVHGHVHQYROYHU8PDWpFQLFDTXHSRVVLELOLWDHVVHWLSRGHDQiOLVHSRUVHWUDWDUGHXPDWpFQLFDySWLFDp
R/,%6(VSHFWURVFRSLDGHHPLVVmRySWLFDFRPSODVPDLQGX]LGRSRUODVHU
2SUHVHQWHWUDEDOKRDSUHVHQWDRGHVHQYROYLPHQWRGHXPURE{DJUtFRODWLSRrover, TXHQRIXWXURSHUPLWLUi
TXHVHMDHPEDUFDQGRXPPRGXORUHVSRQViYHOSHODFROHWDHDQiOLVHGHDPRVWUDVGHVRORXVDQGRXPVLVWHPD/,%6R
SURMHWRpDSRLDGRQDPHWRGRORJLDGHSURMHWRPHFDWU{QLFRRQGHVmRHPSUHJDGRVRVPRGHORVFLQHPiWLFRHGLQkPLFR
GRYHtFXOR(VVHVPRGHORVVmRXWLOL]DGRVSDUDRGHVHQYROYLPHQWRGRVLVWHPDPHFkQLFRHRVVLVWHPDVHOHWU{QLFRH
GHFRQWUROHSDUDSURSXOVmRHHVWHUoDPHQWR2VVLVWHPDVHOHWU{QLFRHGHFRQWUROHVHUmRDSUHVHQWDGRVQRDUWLJRSDUWH
,,
2. Materiais e Métodos
2SURMHWRDWXDOp¿QDQFLDGRSHOD(PEUDSD&13T&$3(6H)$3(63HPXPDSDUFHULDHQWUHR/DE5RP
GD863((6&HD(0%5$3$,QVWUXPHQWDomR3DUDRGHVHQYROYLPHQWRIRLFULDGDXPDHTXLSHPXOWLGLVFLSOLQDU
IRUPDGDSRUHQJHQKHLURVPHFkQLFRVHOHWU{QLFRVPHFDWU{QLFRVHItVLFRV2GLDJUDPDGHEORFRVGDPHWRGRORJLD
XWLOL]DGDpDSUHVHQWDGRQD)LJXUD7RGRRSURFHVVRLQLFLDSHODGH¿QLomRGRVUHTXHULPHQWRVGRSURMHWR%ORFR
³Pesquisa e analise das informações´VHJXLGRSHODGH¿QLomRGDWDUHID%ORFR³Tarefa´HRHVSDoRGHWUDEDOKR
EORFR³Entorno´UHVSRQGHQGRDVSHUJXQWDVFOiVVLFDVGDUREyWLFDPyYHO6LHJZDUW)RUDPGHVHQYROYLGRV
PRGHORV FLQHPiWLFRV H GLQkPLFRV %ORFR ³Modelagem cinemática e dinâmica do robô´ DPRGHODJHP&$'
Computer Aided Design&$(Computer Aided Engineering%ORFR³Simulações CAD, CAE´HRVSURMHWRV
HOpWULFRHHOHWU{QLFRTXHVmRDSUHVHQWDGRVQDSDUWH,,GRDUWLJR%ORFRV³projeto eletrônico´³projeto de controle´
H³Projeto da interface de controle´H¿QDOPHQWHDLQWHJUDomRHIDEULFDomR%ORFRV³Integração mecatrônica´H
³Fabricação do robô´
$VDWLYLGDGHVIRUDPRUJDQL]DGDVSHORFRRUGHQDGRUGRSURMHWRSDVVDGDVjVHTXLSHVPXOWLGLVFLSOLQDUHVH
GLVFXWLGDVFRPRLQWXLWRGHORJUDUDLQWHJUDomRHQWUHRVGLIHUHQWHVVLVWHPDVHFRPSRQHQWHVGRrover.'HVVDIRUPD
REWHYHVHXPSURWyWLSRIXQFLRQDOGHroverSDUDFROHWDGHGDGRVGRVRORHPXPDFXOWXUDSHUHQH
Pesquisa e 
analise 
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informações
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de controle 
Projeto
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Projeto
eletrônico
Projeto
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mecatrônica
Fabricação
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Estrutura Atuadores Eletrônica
Montagem
e provas 
Entorno
Tarefa
Planeamento 
de trajetorias
)LJXUD0HWRGRORJLDSDUDRGHVHQYROYLPHQWRGRrover $UFKLODH%HFNHU
3. Resultados e Discussão
2SURMHWRGHVHQYROYHXQmRVRPHQWHRVPRGHORV&$'SDUDRVGLIHUHQWHVVLVWHPDVGRroverFRPRWDP-
EpPRVPRGHORVFLQHPiWLFRHGLQkPLFRHUHDOL]RXVLPXODo}HVDWUDYpVGHIHUUDPHQWDV&$($SyVHVVDIDVHIRL
FRQVWUXtGRRSURWyWLSRIXQFLRQDO1DV¿JXUDVDVHJXLUVmRDSUHVHQWDGRVRVPRGHORV&$'H&$(GHVHQYROYLGRV
2PRGHORGRVLVWHPD/,%6IRLGHVHQYROYLGRHP6ROLG:RUNVYLVDQGRLQWHJUiORDRrover$VYLVWDVGR
PRGHORVmRDSUHVHQWDGDVQD)LJXUD1HVVD¿JXUDpSRVVtYHOREVHUYDUDGLVWULEXLomRGRVFRPSRQHQWHVGRVLVWHPD
/,%6HPXPDSODFDTXHIRLPRQWDGDQDSRVLomRIURQWDOGRroverFRQIRUPH)LJXUD
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)LJXUD'LVWULEXLomRHVSDFLDOSDUDRVLVWHPD/,%6
2PRGHOR&$'GHVHQYROYLGRSDUDRSURMHWRGRrover pDSUHVHQWDGRQD)LJXUD'HVGHRLQtFLRGDFRQ-
FHSomRGRSURMHWRIRLGH¿QLGRFRPRXPUHTXLVLWRIXQGDPHQWDOGHSURMHWRWHUVHXPVLVWHPDPRGXODURQGHIRVVH
possível alterar certos sistemas do roverSRUH[HPSORVLVWHPDGHDFLRQDPHQWRGDVURGDVVLVWHPDGHEDWHULDVHWF
'HVVDIRUPDHVVDPRGXODULGDGHSHUPLWHUHDOL]DUWHVWHVFRPGLIHUHQWHVVLVWHPDVHFRPSRQHQWHV$)LJXUDDSUH-
VHQWDGXDVSRVVtYHLVFRQ¿JXUDo}HVSDUDRroverHPDXPYHtFXORFRPURGDVSRGHQGRVHUHPDVPRWRUDVRX
DSHQDVPRWRUDVHHPEFRPURGDVVHQGRPRWRUDVHXPDURGDSLYRWDGDRTXHpODUJDPHQWHFRQKHFLGRQD
OLWHUDWXUDSRUDFLRQDPHQWRGLIHUHQFLDO
  (a)       (b)
)LJXUD&RQ¿JXUDo}HVSDUDRroverDFRPTXDWURURGDVHEFRPGXDVURGDVHXPDURGDSLYRWDGD
)RUDPGHVHQYROYLGRVRVPRGHORVFLQHPiWLFR(TXDomRHGLQkPLFR(TXDomRSDUD
o roverRQGHrpRUDLRGDVURGDVύpDRULHQWDomRGRrover, j&  e j& VmRDVYHORFLGDGHVDQJXODUHV
das rodas e lRFRPSULPHQWR-iQRPRGHORGLQkPLFRDVYDULiYHLVVmRIzz TXHFRUUHVSRQGHjLQHUFLDGR5RE{dpDODUJXUDGRURE{NDVIRUoDVQRUPDLVHFDVIRUoDVGHDWULWR
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$)LJXUDDSUHVHQWDRVPRGHORVFLQHPiWLFRVHGLQkPLFRVTXHIRUDPVLPXODGRV0RUHLUDHWDO
XVDQGR0DW/$EPRGHORV&$(FRPRVUHVXOWDGRVREWLGRVQDVVLPXODo}HV&$(IRUDPGLPHQVLRQDGRVRVPR-
WRUHVDHVWUXWXUDGRrover,VXDVURGDVHDSDUWHHOpWULFDHHOHWU{QLFDGRURE{VHJXQGRDPHWRGRORJLDDSUHVHQWDGD
DQWHULRUPHQWH
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$VVLPXODo}HVDSUHVHQWDGDVQD¿JXUDPRVWUDPRVFRPSRUWDPHQWRVGRrover com acionamentos em ape-
QDVGXDVURGDVGXUDQWHDH[HFXomRGHXPDPDQREUD3RGHVHREVHUYDURFRPSRUWDPHQWRGHVXDVYHORFLGDGHVDQJX-
ODUHVDFHOHUDo}HVDQJXODUHVHWRUTXHVQDVURGDVGLUHLWDHPYHUPHOKRHHVTXHUGDHPD]XO$PDQREUDFRQVLVWLX
basicamente em: o roverVHHQFRQWUDYDLQLFLDOPHQWHHVWiWLFRSDUDW VDVYHORFLGDGHVGRVPRWRUHVVmRLQFUHPHQ-
WDGDVHPLJXDOPDJQLWXGHPDVFRPVHQWLGRFRQWUiULRSURGX]LQGRXPJLURQRroverGHSRLVGRJLURDVYHORFLGDGHV
GDVURGDVWRUQDPVHLJXDLVHPPDJQLWXGHHVHQWLGRSURGX]LQGRXPGHVORFDPHQWROLQHDUQRrover'HVVDIRUPD
REWHYHVHFRPRUHVSRVWDDVDFHOHUDo}HVHRVWRUTXHVGRVPRWRUHVQHFHVViULRVSDUDH[HFXWDUDPDQREUDHS{GHVH
REVHUYDUTXHRVPHVPRVDWLQJHPXPYDORUPi[LPRGH1PQRLQVWDQWHGHWHPSRW VGDVLPXODomR
)LJXUD6LPXODomRGRVPRGHORVFLQHPiWLFRHGLQkPLFRGRrover.
4. Conclusões
2WUDEDOKRDSUHVHQWRXRGHVHQYROYLPHQWRGRSURMHWRGHXProverYROWDGRSDUDDSOLFDo}HVHPDJULFXOWXUD
GHSUHFLVmRFRPRXPVLVWHPDPHFDWU{QLFR1HVVHGHVHQYROYLPHQWRIRUDPLQFOXLQGRRVPRGHORV&$'H&$(
LQWHJUDGRVFRPDWHFQRORJLD/,%6SDUDDFROHWDGHGDGRVDJUtFRODV2roverDSUHVHQWDXPDFRQ¿JXUDomRPRGXODU
RTXHSHUPLWHDWURFDUiSLGDGHSDUWHVHSHoDVSDUDTXHGLIHUHQWHVFRQ¿JXUDo}HVSRVVDPVHUWHVWDGDV
$SDUWLUGDPRGHODJHPFLQHPiWLFDHGLQkPLFDIRLSRVVtYHOLQWHJUDURVVLVWHPDVPHFkQLFRVHHOHWU{QLFRV
SHUPLWLQGRRGHVHQYROYLPHQWRGHXPSURMHWRPHFDWU{QLFR2GHWDOKDPHQWRGRVVLVWHPDVHOpWULFRHOHWU{QLFRHGH
FRQWUROHVHUiDSUHVHQWDGRQD3DUWH,,GRDUWLJR
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